Objective: To report hysteroscopic treatment combined with levonorgestrel-releasing intrauterine device (LNG-IUD) to treat women with early well differentiated endometrial cancer (EC) at high surgical risk. Methods: Nine women diagnosed with stage IA, grade 1 endometrioid EC which was contraindicated or refused standard treatment with external beam radiation therapy with or without brachytherapy were enrolled in our prospective study. Endo-myometrial hysteroscopic resection of the whole uterine cavity and the placement of LNG-IUD for 5 years was performed. Response rate, perioperative complications, and recurrence of disease were evaluated. Results: None had intra or post-operative complications and all were discharged no later than the third day of hospitalization. After 6 months from surgery, all the women showed a complete regression of the lesion. All the women completed the 5 years follow-up and in no case was detected sign of recurrence. Two women died for causes unrelated to the tumor or the ongoing therapy. Conclusion: The alternative treatment with endo-myometrial hysteroscopic resection and LNG-IUD in women with stage IA, grade 1 endometrioid EC showed initial encouraging outcomes in terms of effectiveness and safety.
INTRODUCTION
Endometrial cancer (EC) is the most common malignancy of female genital tract in developed countries [1] . Because of the early onset of symptoms, bleeding, the majority of cases is diagnosed early (80% in stage I) [2] and with the standard surgery of total abdominal hysterectomy and bilateral salpingo-oophorectomy with lymph-node assessment a 5-year survival rate above 95% has been reported [3] .
On the other hand, the increasing mean age of the population, the presence of various medical comorbidities and obesity are more and more frequently severe contraindications to standard surgical treatment [4, 5] . In these inoperable women, EC treatment is still a challenge due to the lack of unequivocal management guidelines [6] . Number of therapeutic strategies have been adopted over the years, such as definitive radiation with brachytherapy alone or external beam radiation therapy (EBRT) combined with brachytherapy [7] , the use of progestin therapy with high-dose medroxyprogesterone acetate (MPA) or megestrol acetate (MA) limited to pilot studies [8] . More recently, the additional benefit from a weight loss programme associated with metformin and levonorgestrel-releasing intrauterine device (LNG-IUD) was reported [9] .
Recently some authors [1, [10] [11] [12] adopted conservative therapeutic strategies with encouraging outcomes in women with EC of childbearing age and desiring pregnancies. In postmenopausal conditions, only 1 case was reported [13] about a woman with well differentiated EC that refusing hysterectomy was treated with hysteroscopic endometrial resection and did not present any recurrence at 5 years follow-up.
In this study, we adopted for the first time a new therapeutic strategy consisting of a hysteroscopic endo-myometrial resection of the uterine cavity and the positioning of adjuvant local hormone therapy for the treatment of a group of postmenopausal women with well differentiated EC who presented a high perioperative risk and who refused or were unable to undergo standard radiation therapy.
MATERIALS AND METHODS

Subjects
Between December 2009 and November 2015, 288 women with postmenopausal bleeding were evaluated at our tertiary center and diagnosed with an early stage well differentiated EC by subjecting them to a diagnostic hysteroscopy with a 5 mm hysteroscope with a 30° forward oblique lens (Office Hysteroscope; Karl Storz, Tuttlingen, Germany), and targeted multiple endometrial biopsies with a 5 Fr instruments. Forty women were assessed by experienced anesthesiologists and scheduled as "high-risk patient" according to Boyd and Jackson [14] definition and assigned to American Society of Anesthesiologists class III. These women were adequately counselled to standard radiotherapy treatment according to specific guidelines [3] , but 9 of them were considered unsuitable not only for the standard surgical treatment but also for the standard radiotherapy. The clinical characteristics of the treated women and the risk conditions that have contraindicated the surgical treatment are summarized in Table 1 . In these patients, the risk-benefit of the surgical procedure was carefully evaluated and those were taken into consideration such as possible post-operative complications, possible lengthening of hospitalization, and possible increase in health costs. Two women previously had radiotherapy for colorectal cancer and a second treatment was contraindicated [15] , 1 had severe obesity (body mass index [BMI] >44) that radiotherapy could be ineffective at the expense of increased toxicity, and 6 refused the therapy.
Diagnostic evaluation
In 9 women who entered this pilot study, diagnostic hysteroscopy showed a uterine cavity completely coated by polypoid endometrium with atypical growth in 4 cases (Fig. 1A) , 3 atypical polypoid lesions in a context of an irregular endometrium (Fig. 1B) , and 2 atypical exophytic focal lesions in an atrophic endometrium context (Fig. 1C) . All samples obtained from biopsy were sent to the same dedicated pathologist (G.C.), who revealed a well differentiated EC of type 1 not extended to isthmus or cervical area (International Federation of Gynecology and Obstetrics [FIGO] stage IA). The location of the suspected lesion, its relation with the uterine cavity, its characteristics and remaining endometrium were also evaluated. According to Colombo et al. [3] , a specialized transvaginal ultrasound (TVS) was used to evaluate tumor size, exclude ovarian disease, assess myometrial invasion, and cervical stromal involvement. Enhanced pelvic magnetic resonance imaging (MRI) was then performed to complete evaluation about myometrial infiltration. TVS and MRI confirmed stage IA for each patient (no myometrial invasion, no cervical invasion). Furthermore, computed tomography scan revealed the absence of metastases to pelvic and/or para-aortic lymph nodes and distant metastases in all cases.
A diagnostic-therapeutic pathway by endo-myometrial resectoscopic ablation and application of LNG-IUD (Mirena ® ; Bayer Healthcare Pharmaceuticals, Pittsburgh, PA, USA) was proposed, and the women agreed to perform a regular and long-term follow-up based on TVS and diagnostic hysteroscopy with biopsies during follow-up. Full ethics approval was obtained from our local Ethics Committee. Appropriate informed consent for surgery and all other investigations was therefore obtained by specifying the lack of scientifically validated data on alternative treatments and the importance of close follow up. Inclusion criteria for hysteroscopic treatment in surgical high-risk women with EC are listed in Table 2 
Surgery
An operative hysteroscopy was performed in all cases by the same surgeon who performed the diagnostic one. The women underwent spinal anesthesia; a 10 mm cervical dilatation was performed with Hegar dilators, and a 26 Fr resectoscope (Karl Storz) with a 0° lens was introduced. The uterus was distended with Mannitol 0.54%-Sorbitol 2.7% 3,000 mL Urologic Irrigating (Baxter Healthcare Corporation, Rome, Italy). Intrauterine pressure was automatically controlled (80-100 mmHg) by an electronic irrigation and suction device (Hamou Endomat Irrigation Suction Pump; Karl Storz). The entire endometrium (uterine walls, tubal ostia, and uterine fundus) and the first 5 mm of the underling myometrium were cautiously resected with a 5-mm cutting loop electrode and 100 W of pure cutting output power by minimally invasive techniques (Fig. 2) . The lining epithelium of the cervical canal was spared by resection in order to make the uterine cavity explorable during the hysteroscopic follow-up. Additional myometrial biopsies were taken from the endocervix. No cases of intravasation have been recorded. At the end of the hysteroscopic procedure, a LNG-IUD was inserted.
The different samples from cancer, contralateral walls and endocervix were collected separately and sent to the same dedicated pathologist. Definitive histology confirmed biopsies and revealed a very focal superficial myometrial invasion in 3 cases (2 mm in cases 1 and 4, 1 mm in case 8). The contralateral resected endometrium/myometrium and endocervical biopsies were negative for malignancy in all cases. 
Fig. 2.
Appearance of endo-myometrial resection of the whole uterine cavity at the end of the hysteroscopic procedure. There should be no areas of residual endometrium.
RESULTS
The women had a mean±standard deviation (SD) age of 69±9 years and BMI of 33±5 kg/m 2 . All were discharged no later than the third of hospitalization with no side-effects and complications. Median duration of hospitalization was 2 days (range, 1-3 days). The women were followed for the first year every 3 to 9 months with diagnostic hysteroscopy with targeted biopsies to verify endometrial features and the correct position of the LNG-IUD, then with TVS and hysteroscopy with biopsies every 6 months up to the third year and annually in the last 2 years. Five (55.6%) women showed a complete response to hormone therapy after 3 months while the others (44.4%) showed a partial response at 3 months and a complete response at 6 months. All of them completed follow-up and none had side effects due to local hormone therapy. Surveillance by TVS and hysteroscopy were negative for recurrences for all women during the entire follow-up. None of the women complained abnormal uterine bleeding. The LNG-IUD was replaced at the end of follow-up and currently 7 women (77.8%) are examined annually with TVS while 2 women (22.2%) died from their comorbidity. One died of pancreatic cancer after 2 more years without signs of recurrence in uterine histology. Another woman died of chronic renal failure unrelated to the EC.
DISCUSSION
Despite today's advances in surgical techniques, anesthesiology and perioperative management, a significant fraction (10%) of women newly diagnosed with EC is unable to undergo standard surgery not only for age but also for their own medical comorbidities such as high BMI, cardiovascular disease, obesity-hypoventilation syndrome, and diabetes-related organ damage [4, 16] . Frequent perioperative complications are obstructive sleep apnea, arrhythmias, acute cardiac events, and venous thrombotic events. Therefore, these women require more detailed preoperative evaluation and postoperative intensive care according to Royal College of Obstetricians and Gynaecologists [17] . In such cases, a benefit-risk assessment of surgery may lead to an individualized decision to perform a non-standard surgery or a limited staging procedure. Alternatively, these cases can still be managed surgically by vaginal hysterectomy, definitive radiation therapy, combining EBRT and brachytherapy, or hormonal treatment [3] .
EC is radiosensitive, and radiotherapy can be used as the sole treatment modality. Radiotherapy in surgically inoperable women reported 5-year survival rate of 87% for cases with stage I [18] , although recurrence rates are 18% in obese women [16] . Furthermore, radiotherapy is often not applicable, especially in obese women, due to material and technical reasons and dosimetric difficulties [6] .
Regarding the use of oral progestin in EC, few studies conducted on younger women wishing to preserve fertility reported a response rate of 50% to 70% in women treated with high-dose progesterone as primary therapy, but a remarkable rate of recurrence (>25%) was observed [8] . LNG-IUD has also been used as part of a fertility-sparing regimen for both precancerous and grade 1 EC [19] . MPA, MA, and LNG-IUD are the progestins most commonly used; nevertheless, the doses and duration of the treatment are not yet standardized [20] . Some studies also reported the use of LNG-IUD in selected cases of inoperable EC with contradictory outcomes, histologic regression from 25% [21] Hysteroscopic surgery in endometrial cancer meta-analysis [23] did not take a definitive position in the non-operable EC conservative management as there are no randomised controlled trials on the use of this therapy.
Since there is no standardized treatment in EC cases with surgical high risk, several authors have tried alternative treatments. Laframboise et al. [6] described a case of a woman with EC of 49 years medically severely compromised treated with a complete hysteroscopic resection and high-dose-rate intracavitary radiation. Hawkes et al. [9] investigated the effectiveness of LNG-IUD with or without metformin and with or without weight loss in obese women with early stage EC. They did not find a better outcome than standard treatment but demonstrated reduction in health system costs and lower incidence of adverse events. Vilos et al. [13] reported a case of a 54-year-old woman with well-differentiated EC and superficial myometrial invasion that strongly refused hormonal therapy and standard surgery without surgical contraindications. She was treated only with hysteroscopic resection and showed no recurrence after 5 years follow-up.
In this pilot study, we reported for the first time a case series on hysteroscopic treatment combined with hormonal therapy in a group of 9 women with primary EC with or without minimal myometrial invasion at high surgical risk with standard surgical treatment. This treatment is based on the favorable prognosis of grade 1 mini-invasive tumors and on the fact that no residual cancer was found in post-hysterectomy specimens after incidental diagnosis of EC by hysteroscopic resection [24] . In spite of limitations of case series, we demonstrated that hysteroscopic resection is a safe and effective procedure in these women since none of them had acute or delayed complications, the lesions were completely removed and the margins were disease-free in all cases. Women were extensively counselled about pros and cons of different treatments (radiotherapy/progesterone therapy), lack of data, risk of recurrence and need for close follow up. The outcomes we have had supported our view. Currently 7 women are negative for recurrence after 5-year follow up. Two women died of unrelated cancer diseases. Therefore, we believe that the hysteroscopic resection is the best procedure to evaluate tumor extension and status of endometrium. It provides with certainty of tumor staging and involvement of the myometrium and allows an optimal cytoreduction facilitating the therapeutic effect of progestin. This procedure is safe and effective if performed by surgeons experienced in minimally invasive techniques. Our preliminary outcomes are comparable to those of radiotherapy but with a lower or absent complication rate [18] .
Concerning to the increased risk of cell dissemination within the peritoneal cavity after hysteroscopic procedure, several studies demonstrated that a positive peritoneal cytology does not modify the prognosis of the disease [25] . Other authors [26, 27] observed that the clinical significance of positive peritoneal cytology could reflect other adverse prognostic factors (i.e. high-risk EC or presence of other metastases) and that positive peritoneal cytology did not influence survival in case of stage I EC.
Despite limited number of cases and short follow-up, we can advance the hypothesis that hysteroscopic resection and LNG-IUD therapy can be considered an effective alternative to traditional treatment for women at high surgical risk with stage IA EC. Further evaluation is needed before using this procedure in the routine practice, and prospective, and multicenter studies with a longer follow-up are requested to validate this therapeutic option.
